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DETAILED ACTION 

Claim Objections 

Claim 2 is objected to because of the following informalities: 
In claim 2, "a mode set register" on lines 5-6 appears to be -a mode register set- 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 7-9, 10-12, 16-18, 21 and 24 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Greeff et al. (US PAT No. 6,356,106). 

Regarding claim 1, Fig. 1 of Greeff et al. teaches an on-die termination ("ODT") 
circuit for use in a synchronous memory device, the ODT circuit comprising; termination 
voltage port (VTERM) for receiving a termination voltage; a data input/output ("I/O") port 
(node where 112 and 1 14 intersect); a first termination resistor (RTERM), one end of 
which is connected to the data I/O port (RTERM coupled to the node); a switch (122) 
that selectively connects the other end of the first termination resistor to and the 
termination voltage port in response to a termination enable signal (TERMINATION 
ENABLE). 
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Regarding claim 7, Fig. 1 of Greeff et al. teaches the ODT circuit of claim 1 
where the termination voltage is generated by a voltage regulator (Fig. 2; the output 
voltage of the voltage divider 220 is controlled or regulated by signals ENP and ENN , 
thus the voltage divider 220 is a voltage regulator; see col. 6, lines 14-39) included in a 
system to which the synchronous memory device is attached (220 can be used in 
any/all of the devices 110 of system 100; col. 5, lines 39-41). 

Regarding claim 8, Fig. 1 of Greeff et al. teaches the ODT circuit of claim 1 
where the termination voltage is generated by a memory controller (1 10a being a 
memory controller; col. 5, lines 3-6) included in a system to which synchronous memory 
device is attached. 

Regarding claim 9, Fig. 1 of Greeff et al. teaches the ODT circuit of claim 1 
where there is at least one termination voltage port (node for VTERM). 

Regarding claim 10, Fig. 1 of Greeff et al. teaches an ODT method for a 
synchronous memory device, the method comprising: installing a termination voltage 
port (node for VTERM) in the synchronous memory device, the termination voltage port 
receiving a termination voltage (VTERM), installing a first termination resistor (122) in 
the synchronous memory device, the first termination resistor having one end 
connected to a data I/O port (node where 112 and 114 intersect) in the synchronous 
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memory device; and selectively connecting the other end of the first termination resistor 
to the termination voltage port ( connection controlled by TERMINATION ENABLE). 

Regarding claim 11, Fig. 1 of Greeff et al. teaches an ODT method of claim 10, 
where selectively connecting the other end of the first termination resistor is performed 
in a valid section of input data during write operations of the synchronous memory 
device (110a receiving data, i.e. writing operation; col. 5, lines 1-9). 

Regarding claim 12, Fig. 1 of Greeff et al. teaches an ODT method of claim 10, 
where selectively connecting the other end of the first termination resistor is performed 
in periods other than read operations of the synchronous memory device (110a 
receiving data, i.e. writing operation not read operation; col. 5, lines 1-9). 

Regarding claim 16, Fig. 1 of Greeff et al. teaches an ODT method of claim 10, 
further comprising generating the termination voltage using a voltage regulator (Fig. 2; 
the output voltage of the voltage divider 220 is controlled or regulated by signals ENP 
and ENN , thus the voltage divider 220 is a voltage regulator; see col. 6, lines 14-39), 
which is included in a system to which the synchronous memory device is attached , 
and supplying the termination voltage to the termination voltage port (220 can be used 
in any/all of the devices 110 of system 100; col. 5, lines 39-41). 
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Regarding claim 17, Fig. 1 of Greeff et al. teaches an ODT method of claim 10, 
further comprising generating the termination voltage using a memory controller (1 10a 
being a memory controller; col. 5, lines 3-6) which is included in a system to which the 
synchronous memory device is attached and supplying the termination voltage to the 
termination voltage port (Fig. 2 provides VTERM; col. 5, lines 37-44). 

Regarding claim 18, Figs. 1 & 2 of Greeff et al. teaches a memory system 
comprising a memory controller (device 110 includes a memory controller; col. 3, lines 
38-40); a voltage regulator for generating a termination voltage (Fig. 2; the output 
voltage of the voltage divider 220 is controlled or regulated by signals ENP and ENN , 
thus the voltage divider 220 is a voltage regulator; see col. 6, lines 14-39); and a 
synchronous memory device (1 10b - 1 10e) that is connected to the memory controller 
.(1 10a being a memory controller; col. 5, lines 3-6) and the voltage regulator (220 can 
be used in any/all of the devices 110 of system 100; col. 5, lines 39-41). and includes 
an ODT circuit (124, 122), where the ODT circuit comprises: termination voltage port 
(VTERM) for receiving a termination voltage from the memory controller; a data 
input/output ("I/O") port (node where 112 and 1 14 intersect) receiving input data from 
the memory controller or outputs output data to the memory controller; a first termination 
resistor (RTERM), one end of which is connected to the data I/O port (RTERM coupled 
to the node); a switch (122) that selectively connects the other end of the first 
termination resistor to and the termination voltage port in response to a termination 
enable signal (TERMINATION ENABLE). 
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Regarding claim 21, Figs; 1 & 2 of Greeff et al. teaches a memory system 
comprising a memory controller (device 110 includes a memory controller; col. 3, lines 
38-40) for generating a termination voltage; and a synchronous memory device (1 1 0b - 
1 10e) that is connected to the memory controller (1 10a being a memory controller; col. 
5, lines 3-6) and includes an ODT circuit (124, 122), where the ODT circuit comprises: 
termination voltage port (VTERM) for receiving a termination voltage from the memory 
controller; a data input/output ("I/O") port (node where 1 12 and 1 14 intersect) receiving 
input data from the memory controller or outputs output data to the memory controller; a 
first termination resistor (RTERM), one end of which is connected to the data I/O port 
(RTERM coupled to the node); a switch (122) that selectively connects the other end of 
the first termination resistor to and the termination voltage port in response to a 
termination enable signal (TERMINATION ENABLE). 

Regarding claim 24, Figs. 1 & 2 of Greeff et al. teaches a memory system 
comprising a memory controller (device 110 includes a memory controller; col. 3, lines 
38-40) for generating a termination voltage; and a plurality of synchronous memory 
devices (1 10b - 1 10e) that is connected to the memory controller (1 10a being a memory 
controller; col. 5, lines 3-6) via a channel (bus 102) and includes an ODT circuit (124, 
122), where the ODT circuit is enabled in only at least one of the plurality of the memory 
devices that is furthest from the memory controller and is disabled in the other memory 
devices (col. 5, lines 20-36). 
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Allowable Subject Matter 

Claims 2-6, 13-15, 19-20, 22-23 and 25 are objected to as being dependent upon 
a rejected base claim, but would be allowable if rewritten in independent form including 
all of the limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: Although Greeff et al. teaches an active termination circuit in a multidrop 
memory system, one of ordinary skill in the art would not have been motivated to modify 
the teaching of Greeff et al. to further includes, among other things, the specific of 
generating the termination enable signal in response to a signal output from a mode 
register set as required by claims 2-6, 13, 19, 22 and 25, and the specifics of the 
second termination resistor having one end connected to the data I/O port and the other 
end connected to the termination voltage port as required by claims 14-15, 20 and 23. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Leung et al. (US PAT No. 5,831,467) discloses a termination circuit with power 
down mode. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James Cho whose telephone number is 571-272-1802. 
The examiner can normally be reached on M-F 6:30 AM - 3:00 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mike Tokar can be reached on 571-272-1812. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Primary Examiner 
Art Unit 2819 
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